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BioHealthBase BRC

• Purpose
– Establishment and maintenance of a bioinformatics 

resource center

• Components
– Web-based, curated, stable, relational databases

– Collect, store and analyze

– Genomic and emerging related data

– Category A - C microorganisms and emerging/re-
emerging infectious disease agents

– Components include databases, analytical tools, 
user interfaces and training/support resources



BioHealthBase BRC Organisms

Influenza virus
Mycobacterium tuberculosis

Giardia lamblia
Entamoeba histolytica

Microsporidia
Ricinus communis



BioHealthBase BRC Team

Principal Investigator/Co-Investigators

• Scientific Research
• Microorganism Expertise
• User Requirements

• Ontology Development
• Computational

Biology

• Data Analysis Tools
• Algorithm 

Development• System Engineering
• Program Management
• Database and Data Mining

AMAR International
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BioHealthBase BRC - Key features

• Beyond genomics
– Support data regarding:

• Functional genomics
• Proteomics
• ELISA
• …. and beyond

– Support data analysis
• Analytical applications
• Training

• Focus on host-pathogen interactions
– Disease pathogenesis
– Host sensitivity and resistance
– Vaccinology

• Data integration
– Supported by generic conceptual data model
– Adding biological inference to experimental 

results



Data Integration -
gene expression & functional gene annotation

• Gene expression microarrays provide a tool for examining global gene 
expression patterns

• Approach is based on a comparison of expression patterns measured under 
different experimental conditions

– Strain A vs Strain B
– Condition A vs Condition B

• Goal is to use differences in gene expression patterns to understand the 
impact that the experimental variables have on cell physiology

• Achieved through integration of microarray data with orthogonal data sets

Experimental
Variables

Biological
Processes

Gene Expression
Pattern

Microarrays



Experimental Methodology

Sample A

S

Isolate
RNA

Labeled
cRNA

ample B Mix

UNIQID name UNT0hr UNT.5hr UNT1hr UNT2hr
2810011G06homolog t 0 0.5530291.534833NA
UI-M-AQ0Mus musc 0 1.10078 0.7918930.9969
H3122D05CDK2 (cy 0 0.4255520.1198430.2989
H3122D05CDK2 (cy 0 0.2172080.0147060.1438
H3122D05CDK2 (cy 0 0.512776-0.087039 0.322
H3077H03cyclin G 0 0.177256-0.1581460.4515
H3122D05CDK2 (cy 0 0.3064550.1078670.2766
2610510C05cyclin B1, 0 0.011495-0.370655-0.1666
2610016D16cyclin D2 0 0.339981-0.199669-0.0594
H3123E09cyclin A2 0 0.295244-0.175816-0.3272
1810028E17cyclin-dep 0 1.12383 1.0556650.5423
2810453O06homolog t 0 0.169857-0.139112-0.0923
2900041I18homolog t 0 -0.030936-0.093679-0.1534
3100002O13calcyclin b 0 -0.049336-0.29733-0.0119
H3079A09cyclin A2 0 -0.225899-0.664657-0.7023
5830435F03cyclin-dep 0NA 0.087183 -0.161
1700068G16cyclin-dep 0 0.222088 -0.0987 0.2311
2310034I23cyclin C 0 -0.030829-0.619777-0.8998
C030048F16CYCLIN A 0 0.756419-0.217605-0.1951
2610203O19cyclin-dep 0 0.3907390.0416120.4092
2700001K05homolog t 0 -0.278647-0.593802-0.2563
5930414J15cyclin-dep 0 0.6643170.3855080.6416
1110019B02cyclin-dep 0 0.0748430.149596 0.066

HybridizeScan



Data Processing

•Background subtraction - to reduce effects of non-specific intensity 
signals
•Data normalization - to allow pooling of data from different chips
•Statistical filtering - based on data precision
•Data clustering - distance measures to calculate the similarity between 
genes combined with clustering methods to group genes according to 
similar behaviors.

UNIQID name UNT0hr UNT.5hr UNT1hr UNT2hr
2810011G06homolog t 0 0.5530291.534833NA
UI-M-AQ0Mus musc 0 1.10078 0.7918930.9969
H3122D05CDK2 (cy 0 0.4255520.1198430.2989
H3122D05CDK2 (cy 0 0.2172080.0147060.1438
H3122D05CDK2 (cy 0 0.512776-0.087039 0.322
H3077H03cyclin G 0 0.177256-0.1581460.4515
H3122D05CDK2 (cy 0 0.3064550.1078670.2766
2610510C05cyclin B1, 0 0.011495-0.370655-0.1666
2610016D16cyclin D2 0 0.339981-0.199669-0.0594
H3123E09cyclin A2 0 0.295244-0.175816-0.3272
1810028E17cyclin-dep 0 1.12383 1.0556650.5423
2810453O06homolog t 0 0.169857-0.139112-0.0923
2900041I18homolog t 0 -0.030936-0.093679-0.1534
3100002O13calcyclin b 0 -0.049336-0.29733-0.0119
H3079A09cyclin A2 0 -0.225899-0.664657-0.7023
5830435F03cyclin-dep 0NA 0.087183 -0.161
1700068G16cyclin-dep 0 0.222088 -0.0987 0.2311
2310034I23cyclin C 0 -0.030829-0.619777-0.8998
C030048F16CYCLIN A 0 0.756419-0.217605-0.1951
2610203O19cyclin-dep 0 0.3907390.0416120.4092
2700001K05homolog t 0 -0.278647-0.593802-0.2563
5930414J15cyclin-dep 0 0.6643170.3855080.6416
1110019B02cyclin-dep 0 0.0748430.149596 0.066

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18



Biological inference from microarray data

• What does the expression pattern tell us about the underlying 
biological processes?

• We developed a method of gene cluster classification that 
combines gene ontology probe annotation with statistical 
evaluation of the significance of ontology co-clustering. 

• CLASSIFI - Cluster assignment for biological inference.



CLASSIFI input



CLASSIFI database extraction



CLASSIFI analysis

*** Clusterid:    1 ***
GO id g f c n prob GO type GO name
GO:0016288 1188 21 93 11 6.98E-08 biological_processcytokinesis
GO:0000279 1188 22 93 11 1.31E-07 biological_processM phase
GO:0000280 1188 10 93 7 1.43E-06 biological_processnuclear division
GO:0000087 1188 10 93 7 1.43E-06 biological_processM phase of mitotic cell cycle
GO:0007067 1188 10 93 7 1.43E-06 biological_processmitosis
GO:0007017 1188 10 93 7 1.43E-06 biological_processmicrotubule-based process
GO:0007049 1188 57 93 15 1.21E-05 biological_processcell cycle
GO:0000278 1188 15 93 7 5.53E-05 biological_processmitotic cell cycle
GO:0007018 1188 5 93 4 1.66E-04 biological_processmicrotubule-based movement
GO:0005814 1188 5 93 4 1.66E-04 cellular_componentcentriole
GO:0008274 1188 5 93 4 1.66E-04 cellular_componentgamma-tubulin ring complex
GO:0006694 1188 3 93 3 4.66E-04 biological_processsteroid biosynthesis
GO:0006695 1188 3 93 3 4.66E-04 biological_processcholesterol biosynthesis
GO:0005815 1188 6 93 4 4.69E-04 cellular_componentmicrotubule organizing center
GO:0005874 1188 6 93 4 4.69E-04 cellular_componentmicrotubule
GO:0005813 1188 6 93 4 4.69E-04 cellular_componentcentrosome
GO:0003824 1188 178 93 26 5.63E-04 molecular_functionenzyme
GO:0006629 1188 41 93 10 7.80E-04 biological_processlipid metabolism
GO:0016538 1188 7 93 4 1.03E-03 molecular_functioncyclin-dependent protein kinase, regula
GO:0004693 1188 7 93 4 1.03E-03 molecular_functioncyclin-dependent protein kinase
GO:0015630 1188 7 93 4 1.03E-03 cellular_componentmicrotubule cytoskeleton
GO:0019887 1188 7 93 4 1.03E-03 molecular_functionprotein kinase regulator
GO:0007010 1188 23 93 7 1.25E-03 biological_processcytoskeleton organization and biogenes
GO:0016125 1188 4 93 3 1.76E-03 biological_processsterol metabolism
GO:0006731 1188 4 93 3 1.76E-03 biological_processcoenzymes and prosthetic group metab
GO:0008203 1188 4 93 3 1.76E-03 biological_processcholesterol metabol
GO:0008202 1188 4 93 3 1.76E-03 biological_processsteroid metabolism



BioHealthBase BRC - Key features

• Beyond genomics
– Support data regarding:

• Functional genomics
• Proteomics
• ELISA
• …. and beyond

– Support data analysis
• Analytical applications
• Training

• Focus on host-pathogen interactions
– Disease pathogenesis
– Host sensitivity and resistance
– Vaccinology

• Data integration
– Supported by generic conceptual data model
– Adding biological inference to experimental results



Structured Methodology for Information 
Technology

• Institute of Electrical and Electronics Engineers and 
the Electronic Industries Association (IEEE/EIA) 
12207 Standard for Information Technology

• Carnegie Mellon Institute
• Software Engineering Institute (SEI) Capability   

Maturity Model Integrated (CMMI)
• Level 3, Defined Engineering Process
• Standard Procedures



Bioinformatics Integration Support Contract (BISC)
• NIAID’s Division of Allergy, Immunology and Transplantation (DAIT)
• Awarded 30SEP2004: 2 yr base + 4 yr option
• Immunology Database and Analysis Portal (ImmPort)
• User groups: Programs that conduct

– basic scientific research of genetic correlates of immune disease
– clinical trials to evaluate the safety, toxicity, and efficacy of immune 

disease therapies
– studies of the underlying mechanisms of therapeutic agents

• Purpose: Provide advanced information technology support in the production, 
analysis, archiving, and exchange of scientific data by

– conducting requirements assessment of bioinformatics needs
– prototyping a system for the collection, storage, and query of data
– designing, implementing and maintaining a data warehouse of genomic, 

proteomic and related data
– developing specialized applications for the capture, storage, 

management, query, and analysis of these data
– measuring performance and benefits of technical support activities
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